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WHAT IS CLAIMED: 



1 . An isolated hypersensitive response elicitor protein comprising 
an isolated pair or more of spaced apart domains, each comprising an acidic portion 
5 linked to an alpha-helix and capable of eliciting a hypersensitive response in plants. 



2. A protein according to claim 1, wherein the protein is 



recombinant. 



10 3. An isolated nucleic acid molecule eroding a protein according 

to claim 1 . 

4. A nucleic acid molecule accc^ciing to claim 3, wherein each 
domain is from a different sourcpt«;ganism. 



5. A nucleic acid molecuLe according to claim 3, wherein there are 

6, An expression veator c©nt€tining a nucleic acid molecule 
20 according to claim 3 which is heterologou^^^ tne expression vector 



25 



7. An expres£^6fi Vector according to claim 6, wherein the nucleic 
acid molecule is positioned iiyme^xpfe^si^MTVe sense orientation and correct 
reading frame. 

8. A hos/cell transfoirofd with the nucleic acid molecule 
according to claim 3. 



30 



9. Amost cell transformed according to claim 8, wherein the host 
cell is selected from ther group consisting of a plant cell, a eukaryotic cell, and a 
procaryotic cell. / 
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10. A host cell according to claim 8, wher^n the nucleic acid 
molecule is transfomied with an expression system. 



11. A transgenic plant transformed wifli the nucleic acid molecule 



5 of claim 3. 



12. A transgenic plant according to claim 11, wherein the plant is 
selected from the group consisting of alfalfa, rice, wheat, barley, rye, cotton, 
sunflower, peanut, com, potato, sweet potato, bean pea, chicory, lettuce, endive, 
10 cabbage, brussel sprout, beet, parsnip, cauliflower, broccoli, turnip, radish, spinach, 
onion, garlic, eggplant, pei^er^belery, carrot, squash, pumpkin, zucchini, cucumber, 
apple, pear, melon, citru/, strawberry grape, yaspberry, pineapple, soybean, tobacco, 
tomato, sorghum, and spgarcane. 

15 1 3 . K transgenic plant ai^jording to claim 1 1 , wherein the plant is 

selected from the group consisting of Arapidopsis thaliana,Saintpaulia, petunia, 
pelargonium, poinsettia, chWsanthemum/ carnation, ^jdzinnia. 



20 monocot. 



dicot. 



14. A transgenic pl^t acceding to claim 11, wherein the plant is a 



15. A transgenic plant according to claim 1 1 , wherein the plant is a 



25 16. A transgenifc plant aJi^cording to claim 11, wherein each domain 

is from a different source organismN 



30 



17. A transgqpiic plant acis^rqing to claim 11, wherein there are 3 or 
more spaced apart domains. 

18. A transgenic plant seed transformed with the nucleic acid 
molecule of claim 3. 
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19. A transgenic plant seed according to claim 18, wherein the 
plant is selected from the group consisting of alfalfa, rice, vvheat, barley, rye, cotton, 
sunflower, peanut, com, potato, sweet potato, bean pea, /hicory, lettuce, endive, 
cabbage, brussel sprout, beet, parsnip, cauliflower, brcrccoli, turnip, radish, spinach, 
onion, garlic, eggplant, pepper, celery, carrot, squasn, pumpkin, zucchini, cucumber, 
apple, pear, melon, citrus, strawberry, grape, raspjoerry, pineapple, soybean, tobacco, 
tomato, sorghum, and sugarcs 



20. A/transgenic plm^ se^ according to claim 18, wherein the 
plant is selected from the group consistingjof Arabidopsis thaliana, Saintpaulia, 
petunia, pelargoniurn, poinsettia, chrysamhemum, carnation, and zinnia. 



21. / A transgenic pjont seed according to claim 18, wherein the 
plant is a monocot 

22. \ A tra}jsgei]icj>lmit seed according to claim 18, wherein the 

plant is a dicot. 

23. ^tf^ethbd of imparting dise^iseiresistance to plants comprising: 
apply^^g^ proteinWcording to claim 1 \p a plant or a plant seed under 

conditions effectiv^e^o imp^ dise^^se resistance to the plant or to a plant grown from 
the plant seed. 



24. A method acbm-lding to claim 23, wherein the protein is applied 



to a plant. 



25. A method according to claim 23, wherein the protein is applied 
to a plant seed and ftirfher comprising: 

planting the plant seed under conditions effective to impart disease 
resistance to a plant grown from the plant seeds. 



• 



-63- 

26. A method of enhancing plant growth comprfsing: 
applying a protein according to claim 1 to a plant or a plant seed under 

conditions effective to enhance growth of the plants or ofapj/ant grown from the plant 

seed. 



27. A method according to claim 26/ wherein the protein is applied 



to a plant. 



28. A method according to clajm 26, wherein the protein is applied 
10 to a plant seed and fiirther cJomprising: 

planting the plant seeo^ under Conditions effective to enhance growth 
of a plant grown from the plant seed. 



15 



29. / A method of controlling insects comprising: 

applying a protein accoyaing to claim 1 to a plant or a plant seed under 



conditions effective tp control insects/ 



20 



25 
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30. I Amethod aocording to claim 29, wherein the protein is applied 



to a plant. 



31, 



^mot according to claim 29, wherein the protein is applied 



to a plant seed and further C9iwpnsing: 

plantiv^^^^pjani seed under conditions effective to grow a plant 
the plant seed and to control insects. 



from 



32. A methoXof m stress resistance to plants comprising: 
applying a protein a6;cprding to claim 1 to a plant or a plant seed under 

conditions effective to ipipart stress resistance to the plant or to a plant grown from 
the plant seed. 

33, Ia method according to claim 32, wherein the protein is applied 



to a plant. 
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34. A method according to claim 32, wh^ein the protein is apphed 
to a plant seed and further comprising: 

planting the plant seed under condition^effective to impart stress 
resistance to a plant grown from the plant seed. 

35. A method of imparting di^ase resistance to plants comprising: 
providing a transgenic plant or Jransgenic plant seed containing the 

nucleic acid according to claim 3 and 

planting the transgenic plant or transgenic plant seed under conditions 
effective to impart disease resistance to tjae plant or to a plant grown from the plant 
seed. 



36. A methodvaccording to claim 35, wherein a transgenic plant is 



provided. 



seed is provided 



37. A method according^to claim 35, wherein a transgenic plant 



38v A nTfethod of enhancing: growth of plants comprising: 
pro^dingia transgenic plant or ftansgenic plant seed containing the 



nucleic acid accordine^ claim 3 and 



\)lan?in¥the transgenic plant or tran^enic plant seed under conditions 
effective to enhanic^^oWth of the plant or of a plaht^own from the plant seed. 



\ 



39. / \ A method according to claim 38, wherein a transgenic plant is 



provided. 



yO. A method, according to claim 38, wherein a transgenic plant 



seed is providep. 



41. 



A method of controlling insects comprising: 



25 
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providing a transgenic plant or transgenic plant y^eed containing the 
nucleic acid according to claim 3 and 

planting the transgenic plant or transgenic plknt seed under conditions 
effective to control insects on the plant or on a plant grown from the plant seed. 



42. A method according to claim 41/ wherein a transgenic plant is 



provided. 



43. A method according to clajm 41, wherein a transgenic plant 
10 seed is provided. 

44. / A method of ii^artir^ stress resistance to plants comprising: 

providing a transgenic plagj or transgenic plant seed containing the 

I 

nucleic acid according to claim 3 and 
1 5 planting^ u^ transgenic plant br transgenic plant seed under conditions 

effective to impart stress resistance tcy the planter to a plant grown from the plant 
seed. 



45. A method Acording to claim 44. wherein a transgenic plant is 



20 provided. 



46. A met]^pd accordujg to claim 44, wheref^a transgenic plant 
seed is provided. 



47. AnAsolated hypersensitive response elicitor protein comprising, 
in isolation, a domain comprising an acid portion linked to an alpha-helix and capable 



of eliciting a hypersensitive response in plants. 



48. /A protein according to claim 47, wherein the protein is 



30 recombinant. 



-66- 



49. An isolated nucleic acid molecule encoding a protein according 



to claim 47. 



50. An isolated nucleic acid molecule according to claim 49, 
wherein there are at least 2 domains, each from a different iource organism. 

5 1 . An isolated nucleic acid molecul/ according to claim 49, 
wherein there are 3 or more coupled domains. 

52. An expression vector contaimng a nucleic acid molecule 
according to claim 49 whictr is hetbrologous to tli$ expression vector. 



53. 

nucleic acid molecule is 
correct reading frame 



'expression vefctor according to claim 52, wherein the 
positioned in the^exnression vector in sense orientation and 



54. [i^ost cell transfoijned Vitlyme nucleic acid molecule 
according to claim 49. 



55. A h^st c6h tr^^ormed according to claim 54, wherein the host 
cell is selected from the gro^up caij$is/ing of a plant cel^, a eukaryotic cell, and a 
prokaryotic cell. 



56. A host cerl^ccotding to claim 54, wherein the nucleic acid 
molecule is transformed with an ©xpressix)n system. 



57. A transgenic plant tiansformed with the nucleic acid molecule 



of claim 49. 



58. A tranggenic plant according to claim 57, wherein the plant is 
selected from the group consisting of alfalfa, rice, wheat, barley, rye, cotton, 
sunflower, peanut, com, potato, sweet potato, bean pea, chicory, lettuce, endive. 



• 
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cabbage, brussel sprout, beet, parsnip, cauliflower, broccoli, tun;6p, radish, spinach, 
onion, garlic, eggplant, pepper, celery, carrot, squash, pumpkin, zucchini, cucumber, 
apple, pear, melon, citrus, strawberry, grape, raspberry, pin^^apple, soybean, tobacco, 
tomato, sorghum, and sugarcane, 

59. A transgenic plant according tci/claim 57, wherein the plant is 
selected from the group consisting of Arabidopsis thjaliana^ Saintpaulia^ petunia, 
pelargonium, poinsettia, chrysanthemum, camatioii, and zinnia. 



60/ A tran^nic plant according to claim 57, wherein the plant is a 



monocot. 



dicot. 



61. A transgenic plaint ^cording to claim 57, wherein the plant is a 

/ 



^2. A transgenic ph4nt according to claim 57, wherein there are at 
least 2 coupled domain^ each from a/different source organism. 



63. \ A tral\sgeijip plant according\o claim 57, wherein there are 3 or 
more coupled domaini^ 



64. A ^^s§enr^ plant seed transforrnea with the nucleic acid 
molecule of claim 49. 



65. A transgenics^lant seed according to claim 64, wherein the 
plant is selected from the group consists of alfalfa, rice, wheat, barley, rye, cotton, 
sunflower, peanut, com, potato, sweet potato, bean pea, chicory, lettuce, endive, 
cabbage, brussel sprout, bjeet, parsnip, cauliflower, broccoli, tumip, radish, spinach, 
onion, garlic, eggplant, pfepper, celery, carrot, squash, pumpkin, zucchini, cucumber, 
apple, pear, melon, citrus, strawberry, grape, raspberry, pineapple, soybean, tobacco, 
tomato, sorghum, and sugarcane. 
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66. A transgenic plant seed according to clanm 64, wherein the 
plant is selected from the group consisting of Arabidopsis tfmliana, Saintpaulia, 
petunia, pelargonium, poinsettia, chrysanthemum, carnation, and zinnia. 

5 67. A transgenic plant seed accordii^ to claim 64, wherein the 

plant is a monocot. 



10 



15 



68. A transgenicNplant seed according to claim 64, wherein the 



plant is a dicot. 



69. / A method of impartin^disease resistance to plants comprising: 
applying a protein according/o claim 47 to a plant or a plant seed 

under conditions ejffective to impart diseasj5\esistance to the plant or to a plant grown 

from the plant seed. 



70. \ A method according to claim.69, wherein the protein is applied 



to a plant. 



71 . \A meUiod acce^fding to claim ^9, wherein the protein is applied 
20 to a plant seed and fiirtner comm?isfing: 

planting the plmrt^eed under cdrtditions ^fective to impart disease 
resistance to a plant grown)frori/-me plant seed. 

72. A metModsof eVhancing plant growth comprising: 
25 applying a protein a»sx;oiding to claim 47 to a plant or a plant seed 

under conditions effective /o enhance g^wth of the plant or of a plant grown from the 
plant seed. 



73. 



method according to claim 72, wherein the protein is applied 



30 to a plant. 
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74. A method according to claim 72, wherein /he protein is apphed 
to a plant seed and further comprising: 

planting the plant seed under conditions effective to enhance growth of 
a plant grown from the plant seed. 

75. A method of controlling insects fifomprising: 
applying a protein according to claim fl to a plant or a plant seed 

under conditions effective to control insects. 



76. 



jthod according to claim 75, wherein the protein is applied 



to a plant. 



77. A method accc|rdin§/to claim 75, wherein the protein is applied 
to a plant seed and further comprising:\ 

p^lanting the plant seed u^er conditions effective to grow a plant from 
the plant seed and to control insects. 



78. A method of /mpartingWess resistance to plants comprising: 
apmyingSa protein according to claim 47 to a plant or a plant seed 

under conditions effectiv^^iinp^ s5ess resistance to the plant or to a plant grown 

from the plant seed. 




79. A methpM according to claim 78, wherein the protein is applied 



to a plant. 



80. A mifethod aa^)rding to claim 78, wherein the protein is applied 
to a plant seed and fiirthey comprising: 

planting tlie plant seed under conditions effective to impart stress 
resistance to a plant grown from the plant seed. 



81 . A method of imparting disease resistance to plants comprising: 
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providing a transgenic plant or transgenic pla^ seed containing the 
nucleic acid according to claim 49 and 

planting the transgenic plant or transgenic^lant seed under conditions 
effective to impart disease resistance to the plant or to ayplant grown from the plant 
seed. 



82. A methqd according to clainy 81, wherein a transgenic plant is 



provided. 



83./ A method according to 9iaim 81, wherein a transgenic plant 
seed is provided. 



84. A method of enhanpng growth of plants comprising: 



providing a transgenic pl^t\r transgenic plant seed containing the 
nucleic acid according to claim 49 andy 

planting the transgeniar plant m^^:a£sgenic plant seed under conditions 
effective to enhance growth of the plAnt or ofa plant grown from the plant seed. 



85. \ A meUiod adjzording to claim\84, wherein a transgenic plant is 



provided. 



86. 

seed is provided. 



^tho^according to claim 84, wherein a transgenic plant 



87. A metnod of controlling insects comprising: 
providing a transg^ic plant or transgenic plant seed containing the 

nucleic acid according to alaim 49 

planting tht transgenic plant or transgenic plant seed under conditions 

effective to control insects on the plant or on a plant grown from the plant seed. 



provided. 



88- A method according to claim 87, wherein a transgenic plant is 



4 
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89. A method according to claim 87, wljerein a transgenic plant 
seed is provided. 



90. A method of imparting 



providing a transgenic plant or transgenic plant seed containing the 



nucleic acid according to claim 49 and 

planting the transgenic pi 
effective to impart stress resistance to the 
seed. 



provided. 




sistance to plants comprising: 



plant seed under conditions 
own from the plant 



91. A method according M claim 90, wherein a transgenic plant is 



92. 

seed is provided. 



A method according to cL 



90, wherein a transgenic plant 



